This paper is an effort to assess the groundwater quality and the geochemical processes mainly using the Chadha's diagram which classifies natural waters and documents the Piper and extended Durov diagrams. Chadha's diagram is a useful tool to interpret groundwater geochemical processes because it is produced by simple spreadsheets excel files. The example of hydrochemical analyses were given from groundwater samples of the Thriassion Plain. To attend our objective, 38 groundwater samples were collected. Hydrochemical sections, XY diagrams, distribution maps of ionic ratios as well as the Gibbs diagrams were used to identify origin of salinity and the hydrogeochemical processes that have taken place. The Gibbs diagrams have shown that evapotranspiration (ET) and rock-water interaction play an important role to the increase of groundwater salinity. The interpretation of Chadha diagram highlights that the stratigraphic factors and especially the clay strata occurrence have isolated fresh groundwater from seawater. The abundant occurrence of clay deposits to the depth of the plain work as barriers to direct seawater intrusion. Good quality groundwater identified confirms the important role of clay strata. Reverse cation exchange, is the predominant geochemical process in the Thriassion Plain aquifers, whereas evapotranspiration (ET) and
Introduction
Hydrochemistry in coastal aquifers is very often influenced by seawater. Natural and anthropogenic factors are the cause of that phenomenon. However, Thriassion Plain seems to retain its good quality groundwater in the central part of the basin due to the occurrence of thick clay strata that prevent seawater intrude inland. The agricultural and industrial water needs in the region are covered by more than 5.000 wells tapping the Plio-Pleistocene sediments and the Mesozoic carbonate. Numerous groundwater studies since 1945 have been accomplished. During the last five decades, the uncontrolled industrial development has resulted to environmental degradation onto the soil, seawater and groundwater (Kaminari, 1994; Kounis and Siemos, 1990; Dounas and Panagiotides, 1964; Dimitriou et al. 2011 , Iliopoulos et al. 2010 Christides et al. 2011; Lioni et al. 2008; Makri, 2008; Mimides, 2002) . Seawater intrusion has also been studied; high levels of salinity in locations far from the shoreline was better documented by Hermides and Stamatis (2017) , who demonstrated that the origin of brackish groundwater is potentially attributed to rock dissolution or anthropogenic factors, studying the halogens ratios and not only the individual concentrations. The target of this work is to further explain the hydrogeochemical processes occurring within the aquifer of Thriassion Plain, which, in turn, may provide useful data about the quality of the groundwater.
Study area
Thriassion Plain is a coastal area located 25 km west of Athens. It covers a surface of 100 km 2 which is part of three hydrological basins with total extent of 480 km 2 (Fig. 1 ). Semi -arid conditions prevail in the area: the mean annual precipitation is 380 mm while evapotranspiration is 68% of the precipitation (Paraschoudes, 2002) . In the 2000's, agricultural lands had an extent of about 70 km 2 . Half of this surface was irrigated and mainly covered the central part of the study area, whereas, the rest was occupied by urban and industrial activities. 
Geological setting
Τhe geological background of Thriassion Plain is dominated by sediments and volcanic rocks of Palaeozoic to Caenozoic age (Katsikatsos et al., 1986; Dounas, 1971) (Fig. 2) . The Palaeozoic basement is represented by a volcanosedimentary complex consisted of (a) clastic materials, shales and sandstones; at the top. The geological structure of the narrow area of Thriassion Plain is very complex, due to different sedimentary environments and facies alternations of torrential, lacustrine and lagoon sediments deposited during Neogene-Quaternary period as well as the effects of tectonic and neotectonic deformation Ganas et al, 2004; Foumelis, 2019) . This structure has influenced the geomorphological, hydrological and hydrogeological characteristics of the above-mentioned area. Clay, marls, consolidated conglomerates, thick-bedded massive limestone, dolomites and shales control the groundwater flow. 
Hydrogeological setting
Hydrogeology has been influenced significantly by stratigraphic and tectonic factors (Goumas, 2006; Zacharias et al., 2003; Mariolakos and Theocharis, 2001; Katsikatsos et al., 1986; Dounas, 1971 ) and by sea level changes (Lambeck, 1996; Kambouroglou, 1989; Kraft et al., 1980) . The main aquifers in Thriassion Plain are the Plio-Pleistocene sediments as well as the Triassic Geological Society of Greece
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Volume 55 limestone/dolomite and the Cretaceous limestone. Plio-Pleistocene sediments form a multi-layered confined system (Hermides, 2018) . This system has clay or marls as a local basement. The geometry of the deposits cannot be described in details, or their total depth, which is likely to be about 300 m (Skianis and Noutsis, 2008) Pleistocene to Holocene age that include clays, sands, gravels and pebbles, often forming breccia-conglomerate banks with low groundwater yields. The upper aquifer is generally unconfined and locally confined (Hermides et al., 2016) .
Holocene clays occur in the coastal area and provide confined conditions. The aquifer has thickness 2-10 m which thickens up to 20-30 m at higher elevation.
The hydraulic conductivity ranges between 0.4 and 4 m/d and the pumping rate ranges between 5 and 20 m 3 /h. Groundwater generally flows southwards with a hydraulic gradient of 1 to 3%. Holocene clays locally form barriers to groundwater flow causing an upward leakage. The second aquifer is made up of Lower Pleistocene sediments comprised of clays, sands, gravels and conglomerates. It is confined and forms a multi-layered confined system. Three to five or six aquifers exist in these sediments (Hermides, 2018) 
Materials and methods
Water sampling from 38 wells and boreholes along with measurement of basic physico-chemical parameters took place in April/May and in October 2012.
Sampling and storage followed the Technical Regulations of International Standards. All sample bottles were cleaned with nitric acid prior to sample collection. Water samples were collected in a 1-l plastic bottle which was rinsed three times prior to sample collection. The average analytical precision was better than 5%. The target anions Cl -, SO4 2and cations Ca 2+ , Mg 2+ , Na + , K + , were determined with Ion Chromatography, while the method of titration was used for HCO3determination. The results were illustrated on the Chadha diagram (Chadha, 1999) , XY diagrams, and distribution maps of ionic ratios as well as Gibbs diagrams (Gibbs, 1971 ). Chadha diagram uses simple spreadsheets excel files for identifying geochemical processes that could take place in groundwater.
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Volume 55 Eight (8) fields are presented on a Cartesian system of axes which forms a rectangular. Concentration meq/l % of (Ca 2+ +Mg 2+ )-(Na + +K + ) and HCO3 --(Cl -+SO4 2-) are displayed onto X and Y axes respectively. Fresh waters are projected in the field 5 and reverse cation exchange is dominating in the field 6, whereas seawater influence is depicted in the field 7. Base cation exchange is depicted in the field 8. Fields 1-4 are depicted on the main axes of the Cartesian system.
Results and discussion
All data of Table 1 were illustrated on a Chadha diagram (Fig. 4) to interpret groundwater geochemical processes that take place in the Thriassion Plain groundwaters. Mix of fresh water with seawater occurs along the dashed line, while refreshing is depicted with the arrow 1 (samples 41, 44, and 54). These wells are located in the coastal zone and are considered to have been influenced by seawater.
Due to the increased rainfall during 2011-2012 (Hermides, 2018) The interpretation of the produced diagram highlights the stratigraphic factors and especially the clay strata occurrence that have isolated fresh groundwater from seawater. The abundant occurrence of clay deposits to the depth of the plain work as barriers to sea intrusion. Good quality groundwater identified in the wells close to arrow 4 confirms the role of clay strata. This means that the distinguished two groups of the samples the first near the arrow 4 and the second near the arrow 2 are separated from one another by clay strata. However, in sites, seawater intrudes inland through limestone and buried valleys or where coarse material prevails in the deposits (Paraschoudes, 2002; Kounis and Siemos, 1990) . To identify the origin of salinity and other geochemical processes based on the relationship between TDS (meq/l) and Na + /(Na + +Ca 2+ ), Cl -/(Cl -+HCO3 -) meq/l ratios, Gibbs diagrams ( Fig. 5 ) have shown that evapotranspiration (ET) and rock-water interaction play an important role to the increase of groundwater Volume 55 salinity which is in accordance with the Cl -/Brmass ratio reported by Hermides and Stamatis (2017) who have shown that the repeated irrigation water results in increased salinity content of the return water to the aquifers. In Figure 6 , XY diagrams show that cation exchange processes are in progress in the Thriassion aquifers. Calcium and magnesium are in excess of bicarbonate sulphates. This means that even more cations have been produced and the reason is not the bicarbonate salts and gypsum/anhydrite dissolution but reverse cation exchange of Na for Ca. This is confirmed in Figure 6b which shows the negative correlation between calcium and magnesium against sodium.
Moreover, high correlation between the sulphates and sodium (Fig. 7 ) may indicate dissolution of evaporites relics although the latter ones have not been recognized in the study area. Maps distribution of the (Ca 2+ +Mg 2+ )/(HCO3 -+SO4 2-), (Ca 2+ +Mg 2+ )/Na + and Na + /Clratios in meq ( Fig. 8a, 
Conclusions
This article is an effort to understand the hydrogeochemical processes that take place in the Thriassion Plain aquifers of Western Attica, based on the Chadha diagram. The Chadha diagram resulted in the following thoughts: Mix of fresh water with aged water and possible seawater influence occurs in the Pleistocene aquifer. Reverse cation exchange of Na + for Ca 2+ is the predominant hydrochemical process within the mentioned wells.
Moreover, the stratigraphic factors, such as clay strata, may have isolated fresh groundwater from seawater. The origin of salinity may also be explained by the Gibbs diagrams: evapotranspiration (ET) and rock-water interaction play an important role to the increase of groundwater salinity.
